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WHITMAN, REQUARDT AND ASSOCIATES, LLP and Plonnore
11870 Merchants Walk, Suite 100 ' Phone: (757) 599-5101
Newport News, Virginia 23606 Fax- (757) 599-5320

MEMORANDUM

Date: June 7, 2010
To: Ken Turner Norfolk DoU
Curt Hauger Norfolk DoU
Ben Tokarz Norfolk DoU
Melvin Hopkins Norfolk DoU
Howard Luck Norfolk DoU
From: Scott Christman, WR&A Civil Engineer
Project: Blackwater River & Nottoway River Pumping Stations Rehabilitation, Phase II

WR&A W.0.: 19140-000

Subject: Blackwater & Nottoway River Water Level Research

In an effort to better understand fluctuations of the Blackwater and Nottoway Rivers, WR&A
performed an analysis of river height data supplied by the City of Norfolk. The data included
intermittent field observations of each streams’ height gathered over the previous ten years. At the
Blackwater Pumping Station, 739 observations were taken between May 29, 2000 and May 18, 2010.
At the Nottoway Pumping Station, 822 observations were taken between the same time period.

Be aware that the elevation data provided by the City was converted to North American
Vertical Datum, 1988 (NAVD88) to match the field survey being used for this projects design. The
data collected and provided by the City is based on a USGS vertical datum that was used during
construction of the pumping stations. To convert the City’s data to NAVD 88, the following
calculation was used:

(Elevation data provided by Norfolk) — (1 foot) = Elevation in NAVD 88

At each station the data was divided into months to be analyzed. For each month the
maximum, median, and minimum water level was determined. The 95™, 75™, 25™ and 5™ percentiles
of the water levels were also calculated for each month. The percentiles denote the percentage of
observations that are lower than the specified elevation. For example, during the month of May at the
Blackwater Pumping Station, the 75" percentile water level is 7.70°. That is to say, 75% of the
previously observed water levels have been below elevation 7.70. Conversely, 25% of the observed
water heights have been above elevation 7.70°.
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Using these percentiles, the following statements can be made based on the data provided:

1. Blackwater Pumping Station

a. From the months of July through October, which is the expected duration of

construction, 50% of the observations have been between elevations 6.00 and 1.50.

From the months of July through October, 90% of the observations have been between
elevations 13.87 and 0.00.

During the months of February, March, and April, observed water levels were never
equal to or lower than the top of the Nottoway Water Transmission Pipe. During the
month of May, 3.24% of observations have been equal to or below the top of the
transmission pipe. During the month of June, 34.00% of observations have been at or
below the top of the transmission pipe.

2. Nottoway Pumping Station

a.

From the months of July through October, 50% of the observations have been between
elevations 7.35 and 3.20.

From the months of July through October, 90% of the observations have been between
elevations 15.68 and 2.70.

Refer to the attached summary tables and charts for additional information. Please let us know

if you have any questions or comments regarding the results of this analysis.

N B o

Scott Christman, P.E.
Civil Engineer

Attachments include the following:

1.

CcC:

River Water Elevation Analysis

Terry Legg, WR&A
John Watts, WR&A
Rick Godwin, WR&A
Rusty Sandidge, WR&A
Karl Kratzer, WR&A
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Blackwater River Pumping Station Data Summary
Data provided by the City of Norfolk and based on 739 field readings taken from May 29, 2000 to May 18, 2010.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Number of Readings 57 54 57 53 55 51 50 83 66 60 77 76
Maximum Water Level Reading 12.60 | 15.00 | 13.00 | 14.00 | 10.00 | 10.80 | 13.40 | 13.00 | 18.10 | 10.50 | 15.00 | 13.40
95 Percentile Water Level Reading 10.36 | 13.28 | 11.20 | 13.28 | 9.52 9.60 8.78 | 11.00 | 13.87 | 9.92 | 13.04 | 11.92
75 Percentile Water Level Reading 8.40 9.50 9.10 | 10.00 | 7.70 7.30 5.38 6.00 5.95 5.00 9.00 9.35
Median Water Level Reading 7.50 7.85 7.80 8.00 6.50 4.60 2.55 2.40 1.80 2.75 4.00 7.00
25 Percentile Water Level Reading 6.30 6.12 6.50 6.60 4.85 2.65 1.63 1.50 1.50 1.50 1.50 3.30
5 Percentile Water Level Reading 4.24 5.00 3.80 4,72 3.20 1.20 1.29 0.71 0.65 0.00 0.48 1.30
Minimum Water Level Reading 1.60 4.20 3.20 3.40 2.00 0.80 1.00 0.00 -0.10 0.00 -0.20 0.20
?‘;;iﬁ':gi nAItD?preBe'OW Top of Nottoway || 4 200! 009%| 0.000| 0.00%| 3.24%)|34.00%| 53.06%| 57.320| 62.15%| 55.93%| 36.84%| 24.00%
Note all elevations are provided in NAVD 88
Key Elevations:
1. Top of Nottoway Transmission Pipe = 3.0'
2. Top of Pumping Station Intake Chamber = 15.0'
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Water Surface Elevation, ft (NAVD88)
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Nottoway River Pumping Station Data Summary

Data provided by the City of Norfolk and based on 822 field readings taken from May 29, 2000 to May 18, 2010.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Number of Readings 65 60 62 53 47 60 63 94 87 74 84 73
Maximum Water Level Reading 14.20 | 16.40 | 15.00 | 16.50 | 16.00 | 14.00 | 15.00 | 16.20 | 17.20 | 17.00 | 17.10 | 15.80
95 Percentile Water Level Reading 13.28 | 15.04 | 13.67 | 15.00 | 15.03 | 13.00 | 12.00 | 12.72 | 13.94 | 15.68 | 15.75 | 14.50
75 Percentile Water Level Reading 10.40 | 11.05 | 11.90 | 12.60 | 8.70 8.77 7.15 6.23 7.35 7.18 9.90 | 11.40
Median Water Level Reading 9.20 9.20 9.20 | 1040 | 7.00 5.20 4.50 3.65 4.00 5.00 4.75 8.80
25 Percentile Water Level Reading 7.00 7.33 7.63 8.20 6.00 3.58 3.20 2.82 3.05 3.20 3.50 4.00
5 Percentile Water Level Reading 5.32 5.50 5.50 5.50 4.99 2.68 2.50 2.43 2.70 2.40 3.00 3.40
Minimum Water Level Reading 3.80 4.40 4.70 5.40 4.00 1.80 0.00 2.00 1.70 2.00 2.50 3.30
Note all elevations are provided in NAVD 88

Key Elevations:

1. Top of Pumping Station Intake Chamber = 17.5'
N:\19140-000\Engineering\Design\
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Water Surface Elevation, ft (NAVDS88)
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Water Surface Elevation, ft (NAVDS88)

Blackwater River Data Provided by Norfolk
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Water Surface Elevation, ft (NAVD88)
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Date

29-May-00
02-Jun-00
09-Jun-00
16-Jun-00
23-Jun-00
29-Jun-00
01-Jul-00
02-Jul-00
14-Jul-00
21-Jul-00
26-Jul-00
28-Jul-00
04-Aug-00
11-Aug-00
18-Aug-00
28-Aug-00
08-Sep-00
15-Sep-00
22-Sep-00
29-Sep-00
07-Oct-00
13-Oct-00
17-Oct-00
27-Oct-00
03-Nov-00
09-Nov-00
24-Nov-00
01-Dec-00
11-Dec-00
29-Dec-00
05-Jan-01
19-Jan-01
26-Jan-01
02-Feb-01
09-Feb-01
16-Feb-01
23-Feb-01
02-Mar-01
03-Mar-01
09-Mar-01
16-Mar-01
22-Mar-01
23-Mar-01
30-Mar-01
06-Apr-01
13-Apr-01
22-Apr-01
27-Apr-01
02-May-01
04-May-01
11-May-01
18-May-01
25-May-01
30-May-01
01-Jun-01
08-Jun-01
15-Jun-01
22-Jun-01
29-Jun-01
30-Jun-01
01-Jul-01

Nottoway Blackwater

Station
(NAVDS88)
6.40
9.00
7.00
9.00
13.00
12.00
12.00
12.00
6.00
6.00
6.00
12.00
10.00
12.00
9.00
8.00
17.20
9.60
8.00
12.40
7.20
5.00
5.00
4.60
4.60
4.40
5.00
7.50
5.50
6.00
5.40
6.40
10.00
7.40
8.20
9.90
10.00
8.40
8.40
8.60
7.60
11.00
11.00
12.20
10.50
9.50
8.20
8.00

6.00
5.60
5.40
6.20

7.80
11.00
8.00
7.80

4.90
4.90

Station
(NAVDS88)
4.00
7.00

4.00
9.00
8.00
8.00
8.00
3.40
4.40
4.40
9.00
9.00
9.00
6.00
6.00
14.20
8.00
5.80
9.00
6.60
5.00
5.00
3.50
3.50
2.20
4.00
6.60
4.80
7.00
5.20
5.00
6.20
6.40
6.40
6.10
7.60
7.80
7.80
6.40
6.00
7.00
7.00
11.20
8.40
7.00
6.00
6.50
6.00
3.80
3.60
3.20
3.20
6.40
6.60
9.00
6.00
7.60
4.60
4.60
4.60

River Data Provided by City of Norfolk

Date

06-Jul-01
13-Jul-01
20-Jul-01
21-Jul-01
22-Jul-01
27-Jul-01
03-Aug-01
10-Aug-01
17-Aug-01
24-Aug-01
31-Aug-01
09-Sep-01
14-Sep-01
21-Sep-01
01-Oct-01
05-Oct-01
19-Oct-01
25-Oct-01
26-Oct-01
29-Oct-01
02-Nov-01
09-Nov-01
13-Nov-01
14-Nov-01
16-Nov-01
25-Nov-01
28-Nov-01
29-Nov-01
30-Nov-01
07-Dec-01
10-Dec-01
12-Dec-01
14-Dec-01
18-Dec-01
19-Dec-01
20-Dec-01
26-Dec-01
31-Dec-01
02-Jan-02
07-Jan-02
09-Jan-02
11-Jan-02
16-Jan-02
18-Jan-02
25-Jan-02
29-Jan-02
01-Feb-02
03-Feb-02
06-Feb-02
08-Feb-02
15-Feb-02
20-Feb-02
22-Feb-02
01-Mar-02
08-Mar-02
10-Mar-02
11-Mar-02
13-Mar-02
15-Mar-02
18-Mar-02
22-Mar-02
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DataSupplied

Nottoway Blackwater

Station Station
(NAVD88) (NAVDS88)
4.20 3.00
4.20 2.00
3.80 1.60
3.80 1.60
3.80 1.60
3.50 1.20
6.60 5.00
3.60 2.20
5.40 4.00
6.00 5.40
4.60 3.00
4.00 1.80
3.60 1.80
3.50 1.50
3.50 1.80
3.20 1.50
3.00 1.00
2.50 1.20
3.00 1.00

3.00
2.50 1.00
2.50 1.00
3.60
3.60
3.00 1.50
2.50 1.00
3.50 1.50
3.50 1.50
3.50 1.50
3.50 1.50
3.60
4.00 2.50
3.90 2.70
2.80
4.40 2.80
3.00
4.00 2.50
3.80 1.80
3.80 1.60
4.50 3.00
6.70 4.30
7.00 4.60
6.00 4.50
5.40 4.00
9.00 7.00
8.50 6.80
7.00 6.00
7.00 6.00
5.50 5.00
6.40 5.80
6.00 5.70
4.90
5.40 4.20
4.70 3.70
6.70 4.20
6.70 4.20
5.80 4.10
5.40 3.80
5.00 3.80
5.80
10.50 6.90
6/7/2010

Date

28-Mar-02
29-Mar-02
01-Apr-02
02-Apr-02
03-Apr-02
04-Apr-02
09-Apr-02
19-Apr-02
22-Apr-02
25-Apr-02
26-Apr-02
03-May-02
08-May-02
09-May-02
11-May-02
15-May-02
17-May-02
24-May-02
31-May-02
01-Jun-02
08-Jun-02
14-Jun-02
20-Jun-02
21-Jun-02
24-Jun-02
28-Jun-02
06-Jul-02
07-Jul-02
08-Jul-02
10-Jul-02
12-Jul-02
15-Jul-02
19-Jul-02
22-Jul-02
24-Jul-02
26-Jul-02
29-Jul-02
01-Aug-02
02-Aug-02
05-Aug-02
09-Aug-02
12-Aug-02
16-Aug-02
19-Aug-02
20-Aug-02
23-Aug-02
26-Aug-02
27-Aug-02
28-Aug-02
29-Aug-02
30-Aug-02
02-Sep-02
03-Sep-02
04-Sep-02
06-Sep-02
09-Sep-02
11-Sep-02
13-Sep-02
19-Sep-02
20-Sep-02
25-Sep-02

Nottoway Blackwater

Station
(NAVDS88)
8.00
9.20
10.90
11.00
11.60
11.60
8.00
6.20
5.80

5.50
8.20

9.40
7.00
6.20
4.90
4.00
4.00
3.30
3.60
3.00
3.00
3.00
2.20
3.00
3.00
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2.50
2.40
3.00
0.80
3.20
0.00
3.00
2.60
3.70
2.60
3.00
2.80
2.00
2.00
2.50
2.50
2.70
2.00
2.50
2.50
2.50
2.80
3.80
3.80
3.80
3.90
3.80
3.00
2.50
5.00
4.90
3.00

Station
(NAVDS88)

7.00
7.90
10.00
11.00

8.00
5.60
5.80
6.00
5.80
8.20
7.40
7.60
7.50
6.70
5.80
3.90
2.40
2.40
1.70
1.60
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1.20

1.00

1.00
2.60
3.20
1.60
1.00
1.60
0.70
0.00
1.00
1.00
1.00
1.00
1.50
1.50
1.00
1.00

1.40
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1.50
1.50
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1.50
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1.50
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River Data Provided by City of Norfolk

Nottoway Blackwater Nottoway Blackwater Nottoway Blackwater
Date Station Station Date Station Station Date Station Station
(NAVD88) (NAVDS88) (NAVD88) (NAVD88) (NAVD88) (NAVD88)

27-Sep-02 2.90 1.50 13-Jun-03 14.00 9.30 16-Apr-04 12.70 9.10
30-Sep-02 2.90 1.60 16-Jun-03 12.70 10.30 17-Apr-04 12.70 9.10
02-Oct-02 2.50 1.60 20-Jun-03 13.50 10.80 22-Apr-04 11.30 10.10
09-Oct-02 2.00 1.40 27-Jun-03 11.60 8.50 30-Apr-04 10.20 8.00
11-Oct-02 2.40 1.50 03-Jul-03 10.50 6.50 14-May-04 6.50 7.10
14-Oct-02 7.00 3.80 07-Jul-03 10.50 6.50 21-May-04 6.50 5.00
16-Oct-02 7.00 3.60 08-Jul-03 14.00 27-May-04 4.00
18-Oct-02 6.00 3.50 11-Jul-03 10.80 5.00 28-May-04 4.90
21-Oct-02 6.60 3.60 17-Jul-03 8.30 04-Jun-04 5.50 3.70
25-Oct-02 5.00 3.00 18-Jul-03 5.00 11-Jun-04 9.50 9.90
28-Oct-02 4.00 2.20 25-Jul-03 7.90 4.00 19-Jun-04 8.00 7.00
29-Oct-02 2.80 01-Aug-03 6.30 5.50 25-Jun-04 6.00 4.90
30-Oct-02 5.00 3.30 08-Aug-03 11.40 7.50 30-Jun-04 10.90 5.10
31-Oct-02 4.00 13-Aug-03 12.30 10.10 02-Jul-04 11.80 7.50
01-Nov-02 8.80 4.80 14-Aug-03 13.30 11.00 09-Jul-04 9.00
03-Nov-02 8.80 4.80 15-Aug-03 13.30 11.00 13-Jul-04 7.60
04-Nov-02 8.90 16-Aug-03 12.40 8.70 16-Jul-04 7.30 7.20
07-Nov-02 6.10 17-Aug-03 10.00 8.50 23-Jul-04 5.90 7.50
08-Nov-02 9.40 6.60 18-Aug-03 7.50 8.40 30-Jul-04 15.00 13.40
12-Nov-02 9.00 7.00 19-Aug-03 9.30 10.30 03-Aug-04 14.70 12.00
13-Nov-02 9.00 7.00 20-Aug-03 9.10 8.00 06-Aug-04 15.30 12.40
14-Nov-02 9.60 21-Aug-03 9.90 7.50 13-Aug-04 8.00 9.00
15-Nov-02 10.60 8.20 23-Aug-03 10.00 9.50 19-Aug-04 13.00
23-Nov-02 12.60 10.70 28-Aug-03 6.70 4.10 20-Aug-04 16.20 12.30
27-Nov-02 9.30 9.00 04-Sep-03 7.00 6.30 26-Aug-04 12.00 10.80
02-Dec-02 5.80 5.80 11-Sep-03 5.10 6.80 31-Aug-04 9.00 9.00
06-Dec-02 8.10 7.90 12-Sep-03 7.90 8.40 10-Sep-04 12.80 10.70
13-Dec-02 10.00 9.00 23-Sep-03 11.80 11.30 15-Sep-04 14.20
20-Dec-02 12.70 9.30 03-Oct-03 12.00 10.50 17-Sep-04 13.40 13.80
27-Dec-02 12.40 9.80 04-Oct-03 12.00 10.50 21-Sep-04 15.10 11.70
04-Jan-03 11.60 9.50 10-Oct-03 8.00 8.00 24-Sep-04 14.00 11.60
05-Jan-03 9.50 16-Oct-03 8.00 6.50 01-Oct-04 10.70 9.00
10-Jan-03 10.40 8.40 24-Oct-03 7.50 6.00 08-Oct-04 10.00 6.80
12-Jan-03 10.40 8.40 31-Oct-03 10.60 9.50 15-Oct-04 9.07 6.00
14-Jan-03 8.70 8.00 07-Nov-03 9.80 9.00 19-Oct-04 11.80 6.00
21-Jan-03 8.00 7.00 15-Nov-03 9.50 9.20 23-Oct-04 11.60 9.90
24-Jan-03 8.00 6.90 21-Nov-03 9.70 9.10 05-Nov-04 8.00
31-Jan-03 9.00 7.40 26-Nov-03 12.40 9.40 12-Nov-04 9.50 7.30
07-Feb-03 10.90 9.30 05-Dec-03 9.60 8.60 15-Nov-04 11.00
10-Feb-03 10.90 9.30 12-Dec-03 12.30 10.50 19-Nov-04 13.70 10.50
14-Feb-03 11.60 9.50 15-Dec-03 11.90 24-Nov-04 10.50 9.30
21-Feb-03 12.90 11.00 19-Dec-03 15.80 12.80 03-Dec-04 11.90 8.20
28-Feb-03 15.00 11.30 23-Dec-03 14.10 11.50 06-Dec-04 8.00
07-Mar-03 15.00 11.90 25-Dec-03 13.00 11.00 10-Dec-04 10.20 8.10
11-Mar-03 13.70 11.20 30-Dec-03 11.40 9.50 17-Dec-04 14.50 11.20
21-Mar-03 10.50 8.60 02-Jan-04 11.60 9.00 22-Dec-04 11.30 10.00
25-Mar-03 14.30 11-Jan-04 9.90 7.90 23-Dec-04 10.50 9.30
28-Mar-03 15.00 10.00 16-Jan-04 9.40 7.40 29-Dec-04 10.60 8.60
04-Apr-03 14.30 10.10 23-Jan-04 10.20 7.70 08-Jan-05 9.30 7.80
11-Apr-03 16.50 14.00 30-Jan-04 9.50 7.60 12-Jan-05 7.00
14-Apr-03 16.50 14.00 06-Feb-04 11.30 8.50 14-Jan-05 9.00 7.50
18-Apr-03 14.50 11.80 13-Feb-04 14.10 15-Jan-05 9.00 7.80
25-Apr-03 10.40 8.10 20-Feb-04 11.00 9.50 21-Jan-05 13.30 9.50
02-May-03 10.40 8.10 27-Feb-04 9.20 8.50 28-Jan-05 10.40 9.00
08-May-03 10.60 7.60 05-Mar-04 8.80 7.00 02-Feb-05 11.20 9.10
16-May-03 9.00 5.00 07-Mar-04 8.80 7.00 04-Feb-05 11.60 9.40
23-May-03 14.40 8.50 12-Mar-04 8.90 7.00 07-Feb-05 9.60
27-May-03 15.90 10.00 19-Mar-04 10.60 8.20 08-Feb-05 9.60
28-May-03 15.30 9.40 26-Mar-04 8.80 7.00 11-Feb-05 10.80 9.20
30-May-03 16.00 10.00 29-Mar-04 8.80 7.00 20-Feb-05 9.70 8.30
06-Jun-03 13.00 8.60 02-Apr-04 8.90 6.90 25-Feb-05 9.20 7.70
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Date

04-Mar-05
13-Mar-05
18-Mar-05
21-Mar-05
25-Mar-05
01-Apr-05
08-Apr-05
11-Apr-05
19-Apr-05
22-Apr-05
29-Apr-05
06-May-05
13-May-05
20-May-05
27-May-05
03-Jun-05
10-Jun-05
16-Jun-05
24-Jun-05
28-Jun-05
29-Jun-05
08-Jul-05
15-Jul-05
22-Jul-05
31-Jul-05
05-Aug-05
12-Aug-05
17-Aug-05
19-Aug-05
26-Aug-05
30-Aug-05
02-Sep-05
09-Sep-05
13-Sep-05
16-Sep-05
29-Sep-05
07-Oct-05
14-Oct-05
21-Oct-05
30-Oct-05
04-Nov-05
09-Nov-05
16-Nov-05
22-Nov-05
23-Nov-05
01-Dec-05
09-Dec-05
16-Dec-05
22-Dec-05
30-Dec-05
09-Jan-06
12-Jan-06
23-Jan-06
27-Jan-06
05-Feb-06
10-Feb-06
26-Feb-06
01-Mar-06
03-Mar-06
10-Mar-06
16-Mar-06

Nottoway Blackwater

Station
(NAVDS88)
11.90
11.90
10.30
11.90
11.50
12.60
12.90
12.90
9.80
8.00
7.60
8.90

7.70
8.00
6.70
7.00
5.70
4.60
4.00

4.00
5.50
4.80
3.90
4.90
4.20
3.20
4.90
3.80
3.70
3.60
3.50

3.20
3.00
2.90
5.00
3.90
3.80
3.90
3.70
3.70
4.80
5.70
6.00
11.30
9.60

9.80
10.70
9.20
10.20
9.90
9.20
9.60
8.00
7.70
7.30
6.90
6.40

Station
(NAVDS88)
9.00
9.10
9.00
9.10
9.00
9.10
10.60
11.00

7.90
7.00
6.90
8.10
6.20
6.00
5.70
5.80

1.80
0.80
1.20
1.60
1.80
3.70
1.70
3.80

3.50
3.20
2.40
1.80
1.50
1.50
1.40
1.00
1.50
2.00
1.70
2.00
2.00
2.80

4.10
5.90
6.00
8.50
8.70
8.70
7.30
8.00
7.80
8.40
8.40
8.10
7.00
6.70
6.20
6.00
5.00

River Data Provided by City of Norfolk

Date

22-Mar-06
24-Mar-06
28-Mar-06
30-Mar-06
03-Apr-06
10-Apr-06
18-Apr-06
21-Apr-06
24-Apr-06
26-Apr-06
30-Apr-06
02-May-06
10-May-06
19-May-06
25-May-06
26-May-06
31-May-06
03-Jun-06
09-Jun-06
12-Jun-06
16-Jun-06
30-Jun-06
07-Jul-06
14-Jul-06
21-Jul-06
28-Jul-06
04-Aug-06
18-Aug-06
25-Aug-06
04-Sep-06
06-Sep-06
08-Sep-06
11-Sep-06
19-Sep-06
22-Sep-06
29-Sep-06
06-Oct-06
08-Oct-06
09-Oct-06
10-Oct-06
11-Oct-06
13-Oct-06
14-Oct-06
20-Oct-06
03-Nov-06
09-Nov-06
13-Nov-06
17-Nov-06
20-Nov-06
22-Nov-06
24-Nov-06
27-Nov-06
01-Dec-06
06-Dec-06
08-Dec-06
11-Dec-06
13-Dec-06
20-Dec-06
28-Dec-06
02-Jan-07
04-Jan-07

N:\19140-000\Engineering\Design\Calculations\Civil\
NorfolkRiverData-Modified.xIsx
DataSupplied

Nottoway Blackwater

Station

(NAVDS8) (NAVDSS)

5.60
5.50

5.60
5.40
6.00
5.50
5.50
9.00
11.00
11.80

7.00
8.50
5.50

5.20
3.80
4.20
4.00
7.70
5.50
9.40
12.60
10.50
7.00
5.00
4.40
3.70
13.70
14.00
13.80
11.50
9.20
7.30
6.00
5.80
11.40
15.50
16.00
16.80
17.00
16.20
9.40
10.50
10.20
14.30
16.00
16.90
17.10
15.80
15.50
13.20
11.00
11.00
10.00
9.00
9.00
12.50
11.10
11.20

6/7/2010

Station

4.00
3.80
3.20
3.40
4.00

3.70
5.20
7.80

9.00
6.80
8.70
5.80
5.10
3.50
2.60
1.50
3.00
9.00
6.90
5.50
8.50
6.00
5.00
2.50
5.00
2.00
18.10
15.00
13.90
10.90
7.00
6.00
5.80
5.80

10.30

15.00
13.40
13.00
12.30
13.20
12.80
11.40
9.90
9.20
9.00
8.60
7.50
9.50
9.60
9.50

Date

05-Jan-07
12-Jan-07
19-Jan-07
21-Jan-07
26-Jan-07
02-Feb-07
09-Feb-07
13-Feb-07
16-Feb-07
28-Feb-07
02-Mar-07
09-Mar-07
16-Mar-07
23-Mar-07
30-Mar-07
06-Apr-07
20-Apr-07
27-Apr-07
04-May-07
09-May-07
11-May-07
18-May-07
29-May-07
30-May-07
02-Jun-07
06-Jun-07
09-Jun-07
14-Jun-07
15-Jun-07
22-Jun-07
29-Jun-07
30-Jun-07
06-Jul-07
14-Jul-07
20-Jul-07
27-Jul-07
30-Jul-07
03-Aug-07
07-Aug-07
10-Aug-07
13-Aug-07
17-Aug-07
26-Aug-07
28-Aug-07
30-Aug-07
04-Sep-07
09-Sep-07
12-Sep-07
18-Sep-07
19-Sep-07
21-Sep-07
22-Sep-07
24-Sep-07
25-Sep-07
27-Sep-07
28-Sep-07
30-Sep-07
03-Oct-07
05-Oct-07
11-Oct-07
12-Oct-07

Nottoway Blackwater

Station
(NAVDS88)
11.70
13.70
10.30
10.30
10.50
9.00
8.80
8.50
7.80
9.70
9.70
9.10
8.30
12.00
8.40
8.90
13.90
8.60
8.20

7.70
8.00
6.00
6.00
5.00
8.70
9.00
5.10
5.00
4.90
4.00
4.00
3.50

3.00
3.00
2.60
5.50
3.50
3.50
3.00
2.80
3.00
3.00
3.00
3.00
2.80
2.80
2.90
2.90
1.70
2.80
2.60
2.70
2.60
2.70
2.75
2.60
2.50
2.50
2.40

Station
(NAVDS88)

9.90
9.00
9.00
8.30
7.40
5.90
6.50
11.30
8.00
7.80
7.20
6.50
8.30
7.50
6.70
10.60
8.20
8.50
7.00
6.80
7.40
4.50
4.50
7.00

5.00

4.00
2.70
2.80
2.80
1.50
1.80
2.00
1.50

1.50
2.00
2.00
1.50
1.80
3.00
3.00
4.00
3.50
3.30
1.80
-0.10

0.00

0.80
0.80
1.50
0.50

0.00
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River Data Provided by City of Norfolk

Nottoway Blackwater Nottoway Blackwater Nottoway Blackwater
Date Station Station Date Station Station Date Station Station
(NAVD88) (NAVDS88) (NAVD88) (NAVD88) (NAVD88) (NAVD88)
17-Oct-07 2.40 0.00 17-Jan-08 5.40 5.20 06-Aug-08 2.90
18-Oct-07 2.40 0.00 18-Jan-08 5.30 5.00 07-Aug-08 2.80
19-Oct-07 2.40 0.00 19-Jan-08 5.30 08-Aug-08 2.50 0.00
23-Oct-07 2.60 0.00 20-Jan-08 5.40 11-Aug-08 3.00
24-Oct-07 2.60 0.00 22-Jan-08 6.70 12-Aug-08 2.80
29-Oct-07 5.40 1.40 25-Jan-08 6.20 6.00 13-Aug-08 2.10
30-Oct-07 5.40 1.40 01-Feb-08 5.50 5.50 15-Aug-08 0.20
31-Oct-07 6.40 2.60 03-Feb-08 8.00 19-Aug-08 2.30
01-Nov-07 6.00 3.00 05-Feb-08 10.60 23-Aug-08 2.70
02-Nov-07 6.00 3.00 06-Feb-08 10.60 7.70 24-Aug-08 2.70
03-Nov-07 4.70 3.50 07-Feb-08 9.90 25-Aug-08 2.80 0.80
04-Nov-07 4.30 3.10 08-Feb-08 9.20 7.80 26-Aug-08 2.80
05-Nov-07 4.00 3.00 09-Feb-08 8.60 27-Aug-08 2.70 0.80
08-Nov-07 3.50 2.40 10-Feb-08 8.00 28-Aug-08 2.70
11-Nov-07 3.10 1.80 20-Feb-08 8.10 7.90 01-Sep-08 6.90
13-Nov-07 3.10 1.40 29-Feb-08 7.10 6.90 02-Sep-08 7.40 0.80
14-Nov-07 3.00 1.00 14-Mar-08 12.00 10.80 06-Sep-08 5.00 1.00
15-Nov-07 3.20 0.70 16-Mar-08 12.00 10.80 08-Sep-08 4.40
16-Nov-07 3.30 0.50 21-Mar-08 8.80 8.00 09-Sep-08 8.00
17-Nov-07 3.20 0.00 28-Mar-08 6.80 6.20 11-Sep-08 9.90
18-Nov-07 3.00 -0.20 05-Apr-08 8.60 5.90 12-Sep-08 8.80 1.00
19-Nov-07 3.20 0.40 06-Apr-08 8.60 5.90 13-Sep-08 8.20
20-Nov-07 3.20 0.90 11-Apr-08 12.30 9.50 14-Sep-08 7.90
21-Nov-07 3.10 0.70 18-Apr-08 7.80 7.50 15-Sep-08 7.30
22-Nov-07 3.10 0.40 22-Apr-08 12.70 10.90 16-Sep-08 7.30
23-Nov-07 3.30 0.80 23-Apr-08 14.80 12.40 17-Sep-08 7.00
24-Nov-07 3.50 0.50 24-Apr-08 15.00 13.20 18-Sep-08 5.10 1.60
25-Nov-07 3.50 0.50 25-Apr-08 15.00 13.40 19-Sep-08 4.70 1.80
26-Nov-07 3.30 0.60 05-May-08 13.00 9.80 23-Sep-08 3.90
27-Nov-07 3.30 16-May-08 13.00 7.50 24-Sep-08 4.00
28-Nov-07 3.30 0.60 20-May-08 6.50 8.40 29-Sep-08 6.90 5.80
29-Nov-07 3.30 1.20 23-May-08 8.10 7.90 02-Oct-08 7.10
02-Dec-07 3.30 1.00 30-May-08 7.20 6.50 04-Oct-08 6.30
05-Dec-07 3.40 0.20 06-Jun-08 2.70 3.10 06-Oct-08 5.40 3.50
06-Dec-07 3.70 0.40 11-Jun-08 4.60 09-Oct-08 4.20 2.80
07-Dec-07 3.40 2.00 13-Jun-08 1.80 3.80 13-Oct-08 3.90
08-Dec-07 3.40 1.30 15-Jun-08 1.80 3.80 17-Oct-08 3.50 3.00
09-Dec-07 3.30 1.50 19-Jun-08 3.50 21-Oct-08 3.50
10-Dec-07 3.30 1.30 20-Jun-08 3.50 1.80 27-Oct-08 3.50 1.80
11-Dec-07 3.50 1.70 21-Jun-08 3.50 28-Oct-08 3.50
14-Dec-07 3.40 2.30 23-Jun-08 3.40 29-Oct-08 3.50
15-Dec-07 3.50 1.90 24-Jun-08 3.40 03-Nov-08 3.50
16-Dec-07 3.70 2.60 25-Jun-08 3.20 06-Nov-08 3.50
18-Dec-07 3.70 3.40 27-Jun-08 3.30 1.50 10-Nov-08 4.30
20-Dec-07 4.70 03-Jul-08 3.60 1.40 11-Nov-08 4.70 3.00
22-Dec-07 3.70 4.80 07-Jul-08 3.80 12-Nov-08 4.30 3.10
23-Dec-07 4.60 3.70 09-Jul-08 4.50 13-Nov-08 3.80 3.20
24-Dec-07 4.50 3.70 11-Jul-08 2.50 17-Nov-08 5.00 4.00
25-Dec-07 4.40 3.60 13-Jul-08 4.70 19-Nov-08 8.70 4.20
26-Dec-07 4.40 3.80 15-Jul-08 5.00 2.50 21-Nov-08 6.80 4.50
27-Dec-07 4.60 4.80 16-Jul-08 5.00 23-Nov-08 4.70
28-Dec-07 4.90 5.00 17-Jul-08 5.00 01-Dec-08 6.10
29-Dec-07 5.50 5.90 18-Jul-08 3.80 1.80 03-Dec-08 8.80 6.00
30-Dec-07 6.90 6.50 21-Jul-08 3.20 2.00 04-Dec-08 9.40 6.80
31-Dec-07 7.10 6.80 25-Jul-08 3.20 05-Dec-08 9.30 7.00
01-Jan-08 7.60 7.10 30-Jul-08 2.60 2.50 15-Dec-08 11.70 10.60
02-Jan-08 9.10 7.40 01-Aug-08 2.70 1.90 29-Dec-08 8.90 8.20
04-Jan-08 10.40 7.90 02-Aug-08 2.70 1.50 06-Jan-09 7.10 6.80
05-Jan-08 9.60 03-Aug-08 2.90 1.40 10-Jan-09 9.30 7.40
11-Jan-08 6.30 6.30 04-Aug-08 2.90 0.00 15-Jan-09 8.50
16-Jan-08 5.40 5.30 05-Aug-08 2.90 20-Jan-09 7.20
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Date

29-Jan-09
30-Jan-09
06-Feb-09
09-Feb-09
10-Feb-09
18-Feb-09
19-Feb-09
20-Feb-09
23-Feb-09
24-Feb-09
26-Feb-09
01-Mar-09
09-Mar-09
16-Mar-09
24-Mar-09
25-Mar-09
26-Mar-09
31-Mar-09
07-Apr-09
10-Apr-09
15-Apr-09
24-Apr-09
01-May-09
05-May-09
08-May-09
18-May-09
27-May-09
30-May-09
08-Jun-09
15-Jun-09
22-Jun-09
29-Jun-09
09-Jul-09
15-Jul-09
24-Jul-09
31-Jul-09
04-Aug-09
05-Aug-09
06-Aug-09
07-Aug-09
08-Aug-09
09-Aug-09
10-Aug-09
12-Aug-09
13-Aug-09
14-Aug-09
15-Aug-09
16-Aug-09
18-Aug-09
20-Aug-09
21-Aug-09
22-Aug-09
23-Aug-09
24-Aug-09
25-Aug-09
26-Aug-09
27-Aug-09
28-Aug-09
29-Aug-09
03-Sep-09
05-Sep-09

Nottoway Blackwater

Station
(NAVDS88)
7.00
7.50
7.90
7.70
7.00
6.10
6.00
6.00
4.40
6.40
6.10
6.10
11.90
9.90
12.20
12.20
12.20
13.10
10.80
10.00
8.70
9.10
6.50
6.00
10.60
8.50
6.60
6.60
12.40
9.00
8.50
5.30
4.00
3.90
6.00
4.70
3.70
4.10
4.60
4.50
4.50
4.00
3.80
3.80
3.80
3.50
3.80
3.80
3.50

3.50
3.40
3.50
3.40
3.00
3.10
3.20
3.20
3.50
3.00

Station
(NAVDS88)
6.00
6.40
6.50
5.70
5.80

6.10
5.00

9.20
9.00
9.80
9.80
9.50
13.00
9.50
9.10
7.90
6.70
5.40
4.80
7.80
7.40
6.50
6.50
7.90
8.30
5.60
2.70

2.00
1.60
2.50
2.10
1.60
1.50
1.60
1.80
2.00
2.60
2.60
2.80
2.60
1.90

2.00
5.32
1.70
1.60
1.50
1.30

1.80

1.80
0.60

River Data Provided by City of Norfolk

Date

07-Sep-09
08-Sep-09
09-Sep-09
10-Sep-09
11-Sep-09
12-Sep-09
13-Sep-09
14-Sep-09
15-Sep-09
18-Sep-09
21-Sep-09
22-Sep-09
25-Sep-09
27-Sep-09
28-Sep-09
29-Sep-09
30-Sep-09
01-Oct-09
02-Oct-09
03-Oct-09
04-Oct-09
05-Oct-09
07-Oct-09
09-Oct-09
12-Oct-09
23-Oct-09
08-Nov-09
13-Nov-09
15-Nov-09
19-Nov-09
21-Nov-09
23-Nov-09
24-Nov-09
26-Nov-09
28-Nov-09
07-Dec-09
12-Dec-09
14-Dec-09
18-Dec-09
20-Dec-09
22-Dec-09
31-Dec-09
05-Jan-10
06-Jan-10
07-Jan-10
08-Jan-10
15-Jan-10
22-Jan-10
25-Jan-10
26-Jan-10
27-Jan-10
01-Feb-10
03-Feb-10
08-Feb-10
09-Feb-10
10-Feb-10
12-Feb-10
14-Feb-10
16-Feb-10
23-Feb-10
04-Mar-10

N:\19140-000\Engineering\Design\Calculations\Civil\
NorfolkRiverData-Modified.xIsx
DataSupplied

Nottoway Blackwater

Station Station
(NAVD88) (NAVDS88)
3.20 0.60
3.50 1.60
3.50 1.90
3.10 2.60
2.80 2.70

2.80
2.90
3.20
3.40 2.80
3.20
4.70 1.00
4.20 1.00
3.70 1.80
4.90
6.40 4.00
6.60 4.40
6.20 3.70
6.10 3.10
5.80 2.80
5.40 2.70
4,90 2.50
4.50 1.70
3.90 1.50
5.40 1.40
3.20
3.10
8.60 3.40
11.80 11.70
14.30 14.20
16.20 12.30
15.30 11.70
11.50 10.20
10.78 6.20
10.70 6.20
11.30 8.20
14.80 10.70
14.30 13.40
14.80 12.50
14.50 12.00
14.30 11.50
11.80
14.20 10.40
11.80
11.80
10.60
10.40
9.10 7.50
13.20 10.20
13.30 11.00
12.20
14.20 12.60
13.20 10.80
12.10 10.20
13.80 15.00
15.70 13.90
16.40 13.60
16.30 13.10
14.80 12.30
12.60 10.30
11.00 9.00
8.20
6/7/2010

Date

06-Mar-10
09-Mar-10
12-Mar-10
17-Mar-10
22-Mar-10
26-Mar-10
30-Mar-10
07-Apr-10
08-Apr-10
12-Apr-10
14-Apr-10
15-Apr-10
28-Apr-10
06-May-10
13-May-10
18-May-10

Nottoway Blackwater

Station
(NAVDS88)
9.90
9.30
9.20
12.20
9.90
10.00

10.90
10.90

7.40
6.00
5.20
7.80

Station
(NAVDS88)
8.40
8.00
7.80
9.40

7.80
10.00
9.50
9.50
7.50
8.82
6.60
5.80
3.50
2.00
4.90
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